Endogenous inhibitors of Na+-independent [3H]GABA binding to crude synaptic membranes.
The characteristics of the Na+-independent high-affinity binding of [3H]GABA to various types of crude synaptic membranes (CSM) prepared from rat brain cortex were studied. In freshly prepared CSM the content of GABA was so high that the high-affinity [3H]GABA binding could not be determined. In contrast when the frozen-thawed CSM were incubated at 37 degrees for 30 min with or without Triton X-100 or phospholipase C and then washed repeatedly, there was a virtual disappearance of GABA from the supernatant extracts and the binding constants of [3H]GABA to CSM could be determined. Two apparent populations of [3H]GABA binding sites, one with a low- and the other with a high-affinity constant, were detected. The ratio of the number of high- to low-affinity binding sites varies with the method used to prepare the membranes. The lowest value of this ratio was observed with membranes incubated at 37 degrees for 30 min. However, when frozen-thawed CSM were treated with 0.05% Triton X-100 repeatedly, the ratio of the number of high- to low-affinity binding sites increased progressively. This increase in ratio is due to a selective increase in the number of the high-affinity sites without significant changes in the number of the low-affinity sites. The extent of the increase in the number of sites that bind [3H]GABA with high affinity after repeated Triton X-100 treatments was paralleled by a decrease of an endogenous protein which inhibits GABA binding. The reapplication of this endogenous material to membranes repeatedly treated with Triton X-100 reduces the number of high-affinity binding sites for [3H]GABA to values similar to those measured in membranes that were not treated with Triton X-100. The inhibitory preparation extracted from CSM incubated with Triton X-100 was shown to be free of GABA or phospholipids. The gel filtration chromatography reveals the presence of two molecular forms of the inhibitor; of these, the high-molecular-weight material fails to bind GABA, whereas the low-molecular-weight material appears to bind GABA. The high-molecular-weight endogenous inhibitor has been termed GABA modulin.